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PKlNClPUiSUI'CBNITI’ICS 


. Coito lor All Lilu 

rn» princyte ^ >ww<W«nf »w wnlMlon is a contrai t«n« oi or M(1h 


, n „ pinivr- — --“f -is ■ wimril! »n«l ■ >1 hi.., , r . 

..... from thalr proganltora, What L ..^SSSff* mtwm a 

Ldv resembling its parents These Instructions ere In the form a W * l t l u “* to construct a 
^wriMtice One el live great Imimphs ol modern biology was ST «%w m?V 7,.A"?* 1 *?*"*" 1 S** 01 
and Francis Crick of the nature of the coded instructions in genes The aeneto- ml?^ 3 . b /. Jann<, » Wa1l " ri 
acid DNA) 15 composed ol nitrogenous bases arranged on a chemical rhJv , ’ rt ('jbOxyritttneel 
The genetic code lies in the linear order or sequence o! bases in the DNA strand* * l>BBr ' pKo, ‘ )hatB umU J 

because the DNA molecules replicate and pass from aermmiinn ^ ™ 
car persist and spread in a population. Such molecular alteration* cUMSSEi"' ^ nH ' c u var «^> 

2urce of biological variation and the raw material of evolution ' ^ mulatoTO - «» ultimate 

Patterns ol Inheritance 
CONCEPT REVIEW 

Cenetics is the study of how biological Information is transmitted Irpm one generation to the neat 
During the last 20 years, genetic research has influenced both science and society 

Early Ideas about Heredity: The Road to Mendel 

Mendel solved the- mystery of heredity Two classical assumptions regarding heredity prior to Mendel 
were Dial spec.es were constant and that trails were transmitted directly. Early researchers discovered 
that some inherited characters can disappear and appear again in later generations some character «n 
segregate among different offspring; and some forms are more likely to appear than others. 

Mendel and the Garden Pea 

Gregor Mendel, an Austrian monk, conducted hybridization studies on garden peas at his monaster,, 
Mendel chose garden peas for several reasons. He knew he could produce hybrids by crossing uariehes 
many varieties were available, and pea plants are easy to grow and have short generation times k, 
addition, if left alone, the flowers can self-fertillze. Mendel conducted his experiment in three stages 

(1) He allowed ail plants to self-fertilize to produce pure-breeding individuals, 

(2) He performed crosses between varieties exhibiting alternate character forms; and 

(3) Heal lowed h y brid off sp r m g to self-ferti I \ze for several generate ns 


What Mendel Found 

From h .is experiments, Mendel derived four conclusions concerning heredity 
fi, 1 The plant crosses did not produce progeny of intermediate appearance. 

U; For each pair of alternative forms of a character, one alternative was not expressed in the F ( 
generation, but did reappear in some F? individuals. 

^ Pairs of a| ternative traits segregated among progeny of a particular cross. 

Alternative traits wore expressed in a 3:1 ratio in the F 3 generation, which actually was a 1:2:1 ratio 
or flLir ®'breeding dominant non-pu re-breeding dominant pure-breeding recessive 
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Chromosomes and Untog* *£ 


36 If two genes are linked,- 

^ they ara on different chromosomes 
U', They assort independently 
q Tli^y code for the same protein 
pj They are on the same chromosome 

in a particular species of mammal, black hair 

B) is dominant to green hair B), and red eyes 
yre dominant to white eyes (r). When a 
Bbftf individual is mated with a dbrr individual 
offspring am produced in a ratio of 5 black 
hair and red eyes:5 green hair and white 
eyes 1 black hair and white eyes' 1 green hair 
and red eyes, Which of these explanations 
accounts for this ratio? 

A) Green-haired individuals have a higher 
prenatal mortality than'black-haired 
individuals. 


B) The genes for haw color and the genes 
for eye color are carried on different 
chromosomes. 

C) The expected results did not taKe genetic 
recombination into account 

D) The genes for hair color and eye color 
are linked 


37 A gray-bodied „ vestigial-winged fly is crossed 
with a black-bodied, normal-winged fly The 
progeny is testerossed. Among the resulting 

offspring, —-is a parental type and 

_-is a recombinant type. 

A) Gray-bodied, normal-winged... black- 
bodied, vestigial-winged 

B) G ray-bodie d, vestig ia I - wi nge d... bL ack- 
bodied. normal-winged 


Cj Greater as the distance between tne two 
k>c* decreases 

0) OeDenoeni, on whether dominant or 

recessive alleles are c^asrnefci ai tee two 
Sod 

40 Four genes {A, B C and D) are on the same 
chromosome The recombination frequencies 
are as follows A-E 19%. B-C 14% A-C 5% 
B-0- 2%. A-0 21% C-D 16% Based on this 
information, which sequence of genes .s 
correct? 

A) ABGO B) aBDC 

C) ACBD D) ACDB 

41. in question 6, the observed distribution of 
offspring was as follows b'ac<-red 1.070 
black-white 177 green-red 180 green-wh te 
1,072 Eased on these data wr.at is the 
recombination frequency? 

A) 86% 

B) 7% 

C} Approximately 17% 

D) Approximately 14% 

42. A linkage map- 

A) Orders genes on a chromosome oasec 
on recombination frequencies 

B) Can ds constructed only for sex 
chromosomes 

C) Orders genes on 5 chromosome cases 
on their location with respect to a sta red 
band 

D) Shews the ordering an d exact spacmg of 
genes on a chromosome 


C) Gray-bodied, normal-winged... black- 
bodied, normal-winged 

D) Black-bodied, normal-winged black¬ 
bodied, vestigia I-winged 

38. You perform a testcross using F ( dihybrid 
flies. If, in the resulting offspring, the 
percentages of parental and recombinant 
offspring are about the same, this would 
indicate that the two genes are-. 

A) Linked 

B) Unlinked 

C) Similar in DMA sequence 

D) Mutated 


43 Because the frequency of crossing over :s not 
uniform along the length of a chromosome 


A) The recombination frequency betw een 
two genes cannot be used to calculate 
the number of map units separating them 

B) Map units do not necessarily correlate to 
physical distances along the 
chromosome 

C) Pairs of homologous chromosomes 
contain small but significant differences 
in gene order 

D) The centim organ i s a n un reliable unit of 
measurement, and is rarely usee today 


39 The recombination frequency between two 
gene loci is--—, 

A) Dependent on the sex of the parent 

B) Greater as the distance between the two 
loci increases 


44. Linked genes can be separated by anywhere 

Irani__to— — centimorgans 

A) 0.100 B) SO 100 

C) 0 .. 25 D) D ^ 












